were filtered using an exponential multiplication (0.2-0.4 Hz line broadening) for sensitivity enhancement. The peak intensities of the high resolution 13 C NMR carbonyl spectra were accurately quantified using the Linesim (Bruker) curve resolution program. The 13 C NMR was presented in Figure S1 .
indirectly to TMS signal (δ=0.0 ppm) by assigning the residual signal from CHCl 3 to 7.26 ppm. One dimensional spectra were recorded on Bruker AM 400 instrument (Central Laboratory, Universiti Malaysia Pahang, Malaysia) operating at 500 MHz. The 1 H NMR was presented in Figure S2 and Table S1 .
Qualitative characterization by NMR 13 C-NMR studies 13 C NMR spectroscopy is a useful method for the identification of MG and DG in the glycerolysis products. The experiment was carried out in the range of 0-175 ppm and three patterns were recorded as (a) before the glycerolysis reaction of palm oil, (b) after reaction with NaOH (1 h) and (c) after reaction with CuO-nano+NaOH catalysts (1 h) ( Figure S1 ). However, analysis on shift and intensity of the signals from two different carbons in the ester groups at 60-75 ppm and 172-175 ppm is more informative as shown in the figure. It is evident from the figure that the signals of initial TG fragment were practically disappearing and simultaneously new peaks of MG and DG were appearing. In the 13 C NMR spectra of palm oil, the signals of carboxyl groups at 173.15 and 172.75 ppm and that at 62.1 and 68.89 ppm correspond to carbon atoms of the glycerol fragment ( Figure S1 ). These signals were related to TG ( Figure S1a Figure S2 shows 1 H-NMR spectra of (a) before the glycerolysis reaction of palm oil, (b) after reaction with NaOH (1 h) and (c) after reaction with CuO-nano+NaOH catalysts (1 h), respectively. The proton resonances of TG, DG and MG were assigned according to literature data 3, 5-7 and presented in Table S1 . It can be seen that, the 1 H-NMR spectra of the sample catalysed by NaOH and CuO-nano+NaOH are almost identical. In general, major changes were seen in the region of 3.5-4. Table S1 . Chemical shifts and assignment of main resonances in 1 H-NMR spectra of palm oil and products of glycerolysis reaction (see Figure S2 ). 
H-NMR studies

